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AUTHORS: = Mizyuk, 1. Ya. and gubov, Y; Ge 


TITLE: ieee computing autocompensator KCP-T4 
KSR-T1) We ae a 


PERIODICAL: Referativnyy zhurnal, Geofizika, no. 7, 1962, 33, abe 
Stract 7A217 (V sb. Razved. 41 promysl, geofiz., no, 
42, Me, 1961, 41=47) : vo 8 oe 


In the described KSR- 
tiplication Operation 
riable instrument shunt, Inve. 
ing unit is independent of the m ee / 
equation Py = K(U/I) to be soly 


current feedback igs employed to compensate temperature changes in 
the device. This ensures the instrument's stable operation in the 
temperature range from ~20 to +60°, The principle of the device's 
circuit is given, /Abstracter's note: Complete translation, 7 ~~ 
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AUTHOR: _Zubov, V.G. : 
TITLE: Experimental study of residual parameters of a transistor 


used as a small-signal switch 


SOURCE: Akademiya nauk Ukrayins'koyi RSR, Thatytut : 
mashynoznavstva i avtomatyky, Liviv, Avtomaticheakiy 
kontrol' i izmeritel'naya tekhnika, ho.6, 1962, 98-104. 


TEXT ; The author has found discrepancies bétween the 
theoretical and the experinental behaviour of transistors used as 
small-signal switches (e.g, in d.c.-amplifier choppers), Ini 
particular the drifts of the collector current in the cut-off state x 
and the saturation voltage with temperature are far less than 
expected, so that such applications can in fact be realised even 
though it would appear theoretically impossible, The author Claims 
to have found a slow process in cut-off transistors which renders 
the a.c. and d.c, properties different, hence the d.c. parameters 
have no signiticance in rapidly switched transistors, The time : 
constant of the d.c. process is about three minutes for the Soviet 
transistor fl13A (P13A), during which the residual current in the 
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: 8/65 1/62/000/006/005/0.0 
Experimental study of roaidual ,., ENMO/EL35 : 4 


cut-off transistor Srows from a value of the order of 3 pa to one 

of the order of a few tens pa at 8y °c. The author claims this is 

not a thermal phenomenon, since the transistor is "cut-off", but ox 
the value of collector voltage used in the experiment is not given, 
However, the use of a mechanical Chopper in the bast circuit at 

50 - 400 c.p.s. appears to confirm the author's analysis, in that 
the residual cut-off current remains constant with time and does 
not exceed 2 pa at BO °C. No conjectures are advanced concerning 
the nature of the phenomenon observed, i 
There are 7 figures, 
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TEXT s The article -deseribes. MAK (MPAK) y/.0 ‘indndature | . io 
transistorized self=-balancing ‘potentiometer - for:uge ih the. range 
o to 800 °C, with an error not. exceeding 015% of: full. scale gt 
indication, This potentiometer was’ developed at the ‘Institut. | 
mashinovedeniya i avtomatilei AN USSR (institute of golence of. 
Machinery and Automatics, AS Ukr, SSR). Figel idhows' ‘the BEEBEE DES = 
of the device, ‘here are 2° figures. 0b ee eee a 
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| ACC NR: AT6034 SOURCEK CODE: io HOTTA 7 
AUTHOR: Zubov, V. G. (L'vov) : ny ee 
ORG: none : ‘ tel , 


TITLE: Microvolt transistor inverter with nicrothernostatic control 
SOURCE: AN UkrSSR. Termostoykiye radiotelemetricheskiye wiatemy. (Heat resietant 
radioteTemeyertny systems). Kiev, Naukova dumka, 1966, 122-140 


on ope thermostat, thermal, stability, thermal degradition, btn 
ERIN Te of 
ABST: A miefvothermatat for close temperature control ‘of a Sesseuacr cae 
Geer de described in detail. Special care was taken in circuit design dnd layout 
to insure maximum thermal stability of the transistor and sssociated components, in 
order that input signals on the order of microvolts could be reliably handled. A 
cross section of the microthermostat is shown in Fig. 1. With ait internal: ambient 
control point of 70C, the circuit was found to operate eattefoctortty. over. an outside 
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4 Fig. L. Microthernoatat r 


1 - Aluminum cylinder with outside Lacquer 
insulation;2- p20La ‘triode; :3 - micarta plate; 
~ dead connections; 5 ~: Mar-1 thermistor; 
6 - heating coll; 7,°9 - ashestos walls; | 
8 ~ heating coil terininals: 10 . feed-through 
for leads; 11 ~ detents for mounting infcarta 
plate; 12 ~ asbestos filler; 13 - micarta rings; 
14 = polyamide resin; 15 ~ dead air spacer 
16 ~ diodes. s ae 
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ZUBOV, isl deme tvevich SHAL' NOV, Vladinir Potrovidh; mtiniersovs, 
e.3., re or; GAVRILOV, S.S8., tekhnicheskiy rellaktor 
[Problems in physics; texthook for. sgoiftnetruci {pal Zadacht po 
fizike; posobie dlia samoobrazovaniia. ‘Izd- 3-a, Aspr. Moskva, 


Gos. izd-vo tekhniko-teorat. lit-ry, 1955. 320.pe: (MRA 8: 7) 
(Physica--Problems, exarcieas, ata.) 7 
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ZUBOV, Vv. G. 


Investigation of the dynamic elastic properties of quartz 


Cand Phys-Math Sci | = 
Moscow State U imeni M. V. Lomonosov, Physics Faculty 
1956, Mescow 


Knizhnaya Letopis', No 45, 1956 
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USSR/Radiophysics ~ Generation and Conversion of RF Oscillations, I+ 


Abst Journal! Referat Zhur = Fizdim, No 12,1956, 35275 | | 


‘Authors Zubov, Vs G. 
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Institution: Moscow State University: Pg eee A te ee 
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2 | ae be eee oe 
Title: On the Temperature Behavior of the Elastic Constants’ of Quartz 


Pertfodicals Dokl. AN SSSR, 1956, 107, 103, 39@393 7 oe cia 
Abstract: Report on the results of a new measurement of the temperature be- | 
havior of the natural frequencies of quartz resonators. in the ten~ 
perature range fram 20 to 573° using the method of: observing the | 
diffraction of light by ultrasonic waves. The quartz cubes, oriented 
along the principal axes, were excited by ab alternating field with a 
frequency of 8-10 mc. The light source employed was a mercury lenip 
with a green filter. The photographs of the diffraction pattem vere 
used to calculate the velocity of the quasi-longitudinal and quasie 
transverse waves and the values of all the 9ieffective elastid codf~ 
ficients. The resultant experimental curves make it possible to 
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Catcgory : USSR/Solid Stote Ehybice - tiehontoalPrépértton of EW} 
Crystala and Folyerystalline Compounds | : - 


Abs Jour + Ref Zhur - Fizike, No 3, 1957, Ne 6771 


Author + Zubov, V.G., Firsove, !! Ke 
Inst . : MOsecw University, USSR ee 
Title + Concerning tho Elastic Froportios of Nigh Ponporatina Querts 


Orig Fub : Dokl, AN SSSR, 1996, 109, No 3, 493494 


hbstrect :. The ee nethod wes used to otudy, the tet spereture | 
behavior of the élestic constents of quertz in the tem i 
pereture penee from 578 -~ 638°, Ag tho torpereture is ine | 
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| 80¥/70-3-6-11/25 
AUTHORS: Zhdanov, G.S., Zuhov, V.G., Ivanov, A.T..and Firsova, MLM. 


| PITLE: On the Elastic Properties of Quartz Irradiated by Neutrons 
(Ob uprugikh svoystvakh kvartsa, obluchennogo ney tronami) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 6, pp 720-725 (USSR) 


ABSTRACT: The elastic constants of quartz, irradiated in a reactor 
by fast nevirons, have been measured by the mthod of | 
Bergmann and Schaeffer. After irradiation by ie 


2.1029 neutrons/em@ increasing errors which lay in the 
limits of 0.9 to 1.7% for a relative decrease in the 
density of quartz of 0.18% were found in the experiment 
for measuring the elestic constants. Comparison with 

the temperature variation of the elnetic constants showed 
that the temperature and radiation thanges in the elastic 
constants corresponding to the same ¢hange in density 

were sharply distinguished. The results agree qualitatively 
with the work of Mayer and Gigon (J. Phys,Rad., 1957, 

Vol 18, p 109) on the elastic moduli of irradiated quartz. 
Measurements were made on blocks about 20 x 20 x 4 mm 

cut perpendicular to the crystallographic axes. Four 
series gach of three plates were used, dareful controls 
being kept. The frequencies used ware 4-10 Mc/s.’ Wittels 


nd Bherill (Phil.Mag. , ; 
Cardl/2 ba er ( age, 1957, Vol HPs p 24) arecreeiye the 
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SOV/90~3-6=11/25 | 
On the Elastic Properties of Quartz Irradiated by Neutrons 


changes in the elastic constants pidauced by therlual and 
radiation=produced expansion of the crystal lattice. 
Although qualitatively the anistropy is the same the 

actual values for it are quite different, This is shown 
experimentally. The structural meaning of the results 
obtained is not discussed. Acknowledgments to —. 
Academician I.K. Kikoin and V.L. Karpov. There are 4 tables. 
There are 11 references, 3 of which are Soviet, 8 English. 
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Intensity and line width of the Raman e | qu ay 
Kristallografida 6 no.3:418-425 My-Je él, MONA at8) a 
1. Moskovskiy gosudarstvennyy universitet Amon M.V, Lomonosovt. 
_. (Quartz crystals--Spectra) ip 4 

(Raman effect) ihe 
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ZUBOV, VG; OSIPOVA, LP P ) FIROUA, MM. 


Effect of constant voltage on the intensity: ana width of Raman 


paar lines of & ~quartz. aes os no faust it lio) 


M v -Tomonosova. 
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AUTHORS : qubov, VsGy1 and Grishina, A.P. Sed 
TITLE: The dielectric susceptibility and refractive indices 


of quartz irradiated by fast neutrons 


na 


- PERIODICAL: Kristallografiya, v.71 NO+2s 1962, 238-241 


TEXT s For comparison with measurements by W. primak 
(Ref.2: Phys. Revs, v.110, no.6, 1958, 1240-1254) the d.c., | 
density and refractive indices of quartz crystals after ii , 
irradiation by .2 x 1019 neutrons/cm? have been studied, As the: Pe 
density and refractive indices depend on the two effects of, | 
irradiation ~ the general breaking up of the structure and the 
distortion of the interatomic forces by defects ~ it is Seen 
. concluded that the dielectric constant is a more sensitive ihdex 
by which to follow the irradiation, The d.ce changes by 1% for 
this dose while the density changes by 0.18%, the r.i. by about 
0.05% and the elastic constants by about lh. here are 5 tables. 


i 
} 


ASSOCIATION: Moskovskiy gosudarstvennyy univarsitet im. 

M.V. Lomonosova 
card 1/1 (Moscow State University jimeni M.'V. Lomonosov) |. 
SUBMITTED: June 30, 1960 : i 
air recramenyes tre —_ flee se A 
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ZUBOV, V. Ges FIRSOVA, MM, 


Characteristics of the elastic petavior of Per in aa A - a 
~transition region, ge ora 7 no. “tude eta) Je 162, 
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1. Moskovskiy pti universitet iment M. Ve5 
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Y a a 5/070/62/007/004/012/016 a 
Sie a Been E021 /E435 | ee Me 4 
AUTHORS: (( Bubov, .G,, Osipova, L.P. ie She 


: ae ‘ at eu : 
TITLE: . Intendity and width of lines of combination | | 

. géattering: in synthetic quartz ' bi Sie to aes 

: te vests ate : : vactede 6 be vereh gosh tbe : 1 

PERIODICAL: Kristallografiya, v.7, no.4, 2962,° 630-631 

. ; aa ; “5 ; . ot woabe wal i 


i ee ti 


TEXT: Low pressure mercury lamps with:a very low background were | 
used, This bl een bing a considerable decrease'of ‘the parasitic .. 


i 


led measurements on the'lin di: 228, 206, 266, : / 
o 


> - geatcering: and enab 
357, 466, 696, 795-805, 1061, 1081 -and 1159 -¢m™*}! thdse-were = 
carried out on a ADC -4 (pFS-4) spectrometer, '/Thetintdnaity of 
the lines 206, 266, 357, 466 and 696 ‘em7+ ton'the sspectra- of ae hd 
synthetic and natural’ quartz agreed; the total intensity of the 

- band 1061-1081 cm7+ was greater in synthetic than in’ natural | 
quartz, |. The intensity of the doublet 795-805 ecm”? was somewhat | 
less in synthetic than in natural quartz. The intensity andthe | 
width of the line 128 cm~1 were both greater for aynthetic than 
for natural quartz. The synthetic quartz possemsed a layer | 
structure, which might explain the appearance of a weak line with | 
Card 1/2 : oh : 
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pie are fh ee ge SPH TS ie : 
0 So jese bees aaiidoa/o1 back 
a 3/020/62/144/004/010/024 | 
rave 7 Bi25/BW8 eae4 
0) AUTHORS: Bubov, V. G., and Osipova, L. Pe OE ee ae 
op MITER: The Raman scattering io quartz irrothated py fast neutrons Hie 


to : : ti fa i : 
PERIODICAL:  Akademiys nauk SSSR. DokLady» Ve 144) no-: 4s 1962, 7163-765 
ee “a a 


imestigated. Irradiation of tha crystal by fast neutrons ‘diminished the 


+s" density of the gample from 2.65 to 2.49 g/om?s The sampled retaingd a re- 
“i ~ . gidual practivity, turned Lignt-violet, and began: fio absorb -40 tof the 
/ | Aneident Light of 5800 - 4000 & ‘The intense fluorescencé with itd maximus 
= nt 9750 % decreased monotonically. Owing to the intqynse dackground, only the 
aa brightest, peaks of the spectrum Gould: be determinad with an AT-54 (1sP-51) 
oor: spectrograph. The very reliable photoelectric method, however, gaye the 
“1 Ghole (continuous) spectrum of the Raman ‘goattering up to: 1500 om! (Figel)e 
Many of the péaks are caused by the very diffuse dines of: the non-irradiated ane 
: quartz. New peaks at 540) 930, 1050, 1350 em) weite found. The diffuse i 
‘ maxima of the jrradiated quartz spectra are 20 ~ 30 times: Less intensd than. 
. 2 ye : put oo :t i ats 


Text: The spectrum of the Rainan scattering on & quartz wingle erystal ‘was Pe 
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: | KUZNETSOVA, 
ZUBOV, Viktor. Gennadiyeyich:.SHAL'NOV, Vladimir Petrovich; 
Caen ee eT TRHACHEVA, L.V., tekhn. red... 


Problems in physics] Zadachi po fisike; posbble diia sano- 7 
i idclensadrpps iar Moskva, Gos.izd-vo figiko-matomat. lit-- 
ry, 1963. 271 Pp. “(MTRA 16:10) 

(Physics—-Problems, exercises, etc. ) 
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gubov, V.G», Firsova, MMe, Molokova, (T.Msi 


AUTHORS ¢ . 
TITLE: The temperature dependence of the dielectric | 4 
permeability of crystalline and fused, quarts: ae - 
PERIODICAL: Kristallografiya, v8, no,1, 1963, yag-114 : eae ne 
TEXT: In order to;clear up discrepancies in the) earlier | f ne 


Literature, measurements were made of the dielectric constants: : / 
el, and e33 of quartz at 1 Mc/s over the temperature range 20 ange 
700°C. t a aee 2 
platini 
rise in 
change was slight unti 
jn e11 at about the a-f transition temperature of 573°C. 

ezz did not rise as rapidly as early workers found for 1 to 
To get the best values of e353 specimens of quart, were cleaned by 
L.G.Chentsova's method of applying a constant potential of = 
2 kV/em along the optic axis at 700°C. This had the @ 


2 and Z-cut plates about 20 x 20 x 4 mi having 


zed surfaces were used, Fused quartz showed hardly any, 


eo with temperature and for crystalline a-quartz the | 


1 500°C. © There is a plight digcontinuity 
90 Ke/s. 


’ 


ffact of i | ee 


reducing e33 steadily with each treatment until. it became 


substantially the same as 6}] an 
al 573°C. The effect of foreign ions in the structure on e345 48) 


- Card 1/2 


Sse eapetin the 
Usb a i apes 
x Fiseb io afl Bs so 42 


d also showed a small discontinuity 
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EONS AIS 


VO Tiers: Zhdanov, G.3., Zubave V.G., Kolontsevn, Ye Vy 


Csipuva, L.P., Talegana, I.V. 


TITLE: Radiation effacts in a-quarts 


PERIODICAL: Kristallografiya, v.&, no.2, 1963, 207-212 


eS 5 \ comparison of the Raman spectra of u-quartz befeornm and 
after exposure to neutrons is carried out, The gtructural 


characteristics are obtained by the Laue metho and the anomalous 


-ray Ss attering method, The investigated smnrie i*« cut From a 


petacad etaldaty Uraritlaian quartn in the Cerne ef a cubed 


n 2 Je cam witha the acges vara. ced bo the pruat. gee aces gne 


- ~ t : : 
aos “tle fu @ fast neatran Toa of a -o} ‘onleam , Thas 


ot, ee a Change an denaity of the quartz Cron 2. ta 2.40 prem’ 


eae ew al peepee ae inesenmifacant * activilyv. wa rroky viblet 
‘ . 


Oe adetiae (RAs we. Robo. a ie aR eS aA tae ca f> 


eataure se OP tne spectrum ef tre tev adkiat@a i-flhuar yz are: 
a Lee spel ram 2&8 Cont inwvus up, to 2900 cm’, : Poof ORM TAR a 


biuSéeoy Wide faxine,  ¢l in She regpar Wey te 2500: oa” 
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“Qartz become y 
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Unstable and 
Nore Symmetric }, high temperature 
Modification. Thig Temaing Stable at room temperature, 
3) There is a Coaplete lose of orientation in parta 
There are | figures. 
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* ACCESSION NR: APLO36721 rae oe " sfoea/oyssfoe/oscoforo. 
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ps 


“ a ‘TITLE: Regulerities in spectrum changes of. Raman effect in  algha-quarts caused ty 
| drradiation with fast neutrons. i: : 


ae 2 : SOURCE: AN SSSR. DokLady*, Vs ie ‘NO. 2, 390; 300-301) 


 T @OpEG TAGS: fest neutron “drradiation, quartz Raman. spectrum, 
'' quartz, irradiated quartz Raman spectrum, Raraa spectrum i ot 


t 

| 

ce: 
“ | 

H 

! 

$ 


ABSTRACT: The authors have reconied iss Raman. spectra dn! [Alpha-gharte irradiated ere 
' ‘by neutron fluxes of 4.5 and 7 x 1049%n/em@, respectively, It yap found that | || 
: drradiation causes a grafual decrease of maxima corresponding +) Raman lines ‘of @ | 
; nonirradiated quartz and en increase of their widths. “The maida are ehiftted 
; toward smaller frequencies; the continuous "Es tSe ye rua is inamesings The Raman | ae 
» spectra of the specimen irradiated with 7 x approaches that of betas | ctl 
f quartz. ton ta thao a toa of effect. It seems ahr the end Ode of neutran Baa 
: 4{rradiat 3 creatica ce heduaras te earte hést L 
: figure and 1 table. ae aie cale ag Feige 
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ZUBOV, V.G.3 GOVOROVA, Ye.Z, 


Effects of third-order anharmonicity in orpatale kristallogratita 
10 no.1: 56-58 Ja-F '65, sd ie i 


1. Moskovskly gogudarstvennyy universitet imeni Lomopasova. 
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55091266: 
CACC NR: APS 


“AUTHOR: Zubov, Ve G.5 Govorova, Yes Be 


“ORG: tisecen State University rim. Me Me Lomonogov_ (Moskavekty! fosudatetvennyy 
eee ; Soin . ‘we! an 
) TITLE: Third-order.‘anharmoriicity effects in erystalo 

"SOURCE: Kristallografiya, v.10, no. 1, 1965, 56-58 

TOPIC TAGS: phase transition, ultrasonics, eryatalLography: 


“ARSTRACT: The conditions are formulated for resonant InterniliLon jpgtwedn tun |i 


Antersecting waves in a crystal. A numerical solution is giiten off the quasi i 
‘for the interaction between X3 ond YZ waves in s€ quarts. ‘Min wblubion is! | Dae 
verified experimentally by the Berguan-feheffer ultresonic Alffrantdion metho, 
{Photographs at roou temperature and rear the phase transi tiLol (500° ¢) are elton 
-which support the numerical calculation, Orig. art» hast 2, figure and 

10 formulas. [JPRS] - 5 etna 
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ZUBOV, Vole 


A methed of integrating differential equations describing the 
vibratiens of mechanical systems with distributed parameters. 
Veat.len.un.9 n0.2:69-75 F '54, (MIRA 9:7) 
(Vibration) (Differential equations) cee 
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“usen/ Hathenatice “ /Aagaptotic 
Card 1/1 Pub. 22 - 1/40 
Authors 2 Zubov, V.I. 
Neniscnt br biases AIRE BEAL NY : ' 
TLtle ¢ Regarding the theory of A.M. Lyapunov's second methad. 
= . . os t | 
- Perledicad 1 Dok. AN SSSR 99/3, 341-344) Nov! 21, 1954 , ue 


Abstract 8 A second Lyapunov methad. for solving systems of! diffdréntial eqn 
of the dxi hd fi (x, X25 coves ekyey t) type whey 4 3% 1, 2, ooee hg 
dt 


analyzed. The obvious solution of the system, §.0., tm Ko m eos te 0, 

has been called, after Lyapunov, a solution of the asayinptotic atabitt ty. 
Definitions and sufficient renditions from the latter are given, ard 

another Lyapunov's criterion (method), for the asyuptotiie stability, 

{s presented and discussed by means of a series of theorns, Thres 
Russian references (1946+1954). i 


Institute: eoeeee 


- . Presented. by: Academician V.I. Smirnov, September 3, 195K |. | ; | =| _ 
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EVIDUV, b Ae 


SUBJECT USSR/MATHEMATICS/Differential equations CARD vA PG - 568 
AUTHOR ZUBOV Wels 
TITLE Qualitative investigation of a system of ordinary’ éifferential 
equations. 
PERIODICAL Doklady Akad.Nauk 109, 899-901 (1956) 
reviewed 2/1957 


Let be given the system 


dx d dz 

at * ft (XY) = - f (x+y) ’ at 7 f(x5y52)5 | 
where the functions fy (1=1,2, 3) satisfy some condi tions such that among 
others the system has a unique solution x = x(t)x, r%5 )» ye y(t, X59, | 
ae 2(tsxX057, 13, ) for t = 0. The author ‘voutiaates tha anvaptotis star 


bility of the trivial solution in the large and with a aketohy proof he ives 
six sufficient and one necessary and sufficient condition of stability. Then 
under further assumptions the existence and number of boundary surfaces are: 
investigated which separate the stable domain from the instable one. Further- 
more it is established whenthe obtained qualitative image is stable at little 
changes of the function f, (int, 2 »3)e- In @ certain regard the obtained results 


are more general than the well-known results of Erugin (Priklad.Mat.Mech 1 5s 
(1950)),Krasovski (Priklad.Mat.Mech.17, 6, (1953)) and Plise (ibid. 17, 5, 1953)). 
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ZvBov, V.1- 


SUBJECT USSR/MATHEMATICS/Differential equations cand 1/2 PG ~ 499 

AUTHOR ZUBOV V.I. : 

TITLE ‘he representation of the solutions of tha systems of differential 
equations in the neighborhood of a singular point. : 

PERIODICAL Doklady Akad.Nauk 109, 1095-4097 (1956) : —_ 
reviewed 1/1957 : 


The author considers the systen a 
: a. 


n 02 n On 3 
(1) Z az, ( 2 Poa (ty Eg (Hye oF yeByr eter td) toggle 
k n . 
‘“ 2 455 (¢)24 + 2 oy, (t)ey + By ajecrentge tye scrotes}) (etiedesk)- 


It is assumed that x, and zy admit series developnents with respect to integral 
positive powers of KypoveXpeByeonekyy where the coefficients of these series 
are real, continuous and bounded functions of + for t 20. Also Pai (t)s a44<t) 
and ry, (+) are real, continuous and bounded for +20. It is stated that under 


certain assumptions there exists a group of funotions. By (x,9° » «Kp ty04 9-0 -0g) 
(jmi,.0-)k) having the following property: Every 24 depends on 8 constants, 
in a region Ix,| €x,(+) # 0, t€[0,+00] 4t can be developed in a series and it 
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Doklady Akad.Nauk 109, 1095-1097 (1956) cand 2/2 PO - 499 


satisfies (1). If especially. Pi4s ayy and Pay are constants and Ky? 4, are 
-4ndependent of t and analytic in a neighborhood of Zeros if further we 
(setyscegn) and My (le1,-.0k) are the eigennumbers of the matrices 

P= lip, 4 and Q = ha, fl , then the following theorem is valids If 1) Re A, <0 
(setyooeyn), 2) Aya My: y<P, then there exists & group of functions 
By(xyooe-eyoeqver OP ) jut,euck with the following proportiess 


a. The function 2, can be developed in a convergent perien . 


2, $ ah) (x geeaptnp tayo sO ye ee ence) 
3 ans j a nnd 


where (>) are forms of m-th degree with respect to KyreeeeXy and their: 
coefficients are polynomials in youn OB and in x,- 5 be 
b. The functions z, satisfy the system with constant coefficients. 


so egaaaced base: AMi ote aneaaa it} feat tet 
tei TUE LE tevin tihy sneak Aftthypaes geet 
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satisfy “the conditions guaranteesng 
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PHASE I BOOK EXPLOITATION — 10 


4 Zubov, Vladimir Ivanovich | Li 
ery : ce pte) 

. eit : 1; B 

_ Metody A.M. Lyapunova 1 ikh’ primeneniye (Methods of A.M. Lyapunov 
and Their Use) {Leningrad] Lzd-vo Leningradskogo univ-ta, 1957. 
240 p. 2,800 copies printed. fF ; eight 


Sponsoring Agency: Leningradskiy ordena Lenina Gosudarstvennyy 
"Universitet imeni A.A. Zhdanova 7 : 7 


Resp. Ed.: Khavin, V.P.; Ed.: Moiseyeva, L.V.} Tech. Ed.: | 


Vodolagina, I.S. 


PURPOSE: This book is intended for students of advanced University 
courses, graduate students and scientific workers; it may also be 
_ used by engineers desirous of a deeper understanding of stability 
theory. : af 
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| Methods of A.M. Lyapunov and Their Use 2 10 


- COVERAGE: ‘The monograph is closely related to the well-known work by 
A.M.’ Lyapunov, General Problems of Stability of Motion. The author 
attempts to aquaint the reader with recent results in the theory of | 
stability of motion and to give some results of his ow investiga- 
tion in this fleld of mathematics. He presents an extension of © 
Lyapunov's second method, which makes it possible to develop a — 
theory of the stability of invariant sets of dynamical systems and 
of mote general systema in metric space. He proposes a method of 
construction of a family of solutions of a system of ordinary 
differential equations. Results obtained are applied to the solu- 
tion of the problem of stability for systems of ordinary and par- 
tial differential equations. The author thanks the following for 
their help in preparing the book: N.P. Yerugin, V.V. Nemytskly, | 
Academician V.1L. Smirnov, Docent A.P. Tuzov, V.R. Petukhov, graduate 
student, and D.A. Vladimirov, instructor in mathematics and me- — 
chanics at Leningrad State_University. The foreword is by 
Academician Smirnov. The book has 41 references, 36 of which ar 
Soviet, 3 French and 1 German, ; 
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/1 PG ~ 702 
TITIZ ~ investigation of the neighborhood of the state of equilsbrium 


of a system of differential equations. 
PERIODICAL Doklady Akad.Nauk 110, 169-171 (1956) 
reviewed 4/1957 


Let be given the system 


pee . 

. eee , (ant, +090), | | 
where x() aF@ nomogeneous forns of a-th order in the ‘variables Xyveeerd 2" 
Here the coefficients of the xh are real constants while the coefficients 
of the x , m>p are bounded functions of ¢ which ate defined on (0, +00] 3 a 


and continuous on [o,+00] . The series in the right ides of the equations. 
converge for t>0 and sufficiently emall |x,| - the author gives necessary 


and sufficient conditions fer eye asymptotic stability of the triviel, solution 
of (1) for arbitrary foras x{ , a>. . 


INSTITUTION: University Leningrad. 


aes tra 
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ping Hi Hove tial a rie el a 


AP : 
PROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7" 


"APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00 
ZVBty Vo 513R002065610004-7 
' J . 


AUTHOR ZUBOV, Vole - © 2005~-7/60 vs 
TITS “En Investigation of the Stability Prebiem for Syatens of 
Rquations with Homogeneous right-hand Perms. 
(Iasledovaniye sadacht ob ustoychivontd dlys sisten. 
uravneniy 6 odnorodnymi pravyml chantyamie- Rudseian) 
PERIODICAL Doklady Akademii Nauk $8SR 1957, Vo t14, Nro5s 
pp 942-944 (USSR) roa - 


ABSTRACT The present paper determines the conditions of the 

asymptotic stability of the aero solution of a system 
of ordinary differential equations with homogeneous right 
sides. Tne author further provides exact evaluations o€ 
the distance from the integral’ ourvé up to position of 
equilibrium and reports on various applications of. the 
results obtained. PL -_ : 
The author at first defines the conceptions of the 
homogeneous order and the positive order respectively. 
He then investigates the system of the ordinary aif- 
ferential equations ne Sk 


dx ,/dt = xiv) ipa: (8 = dp oes ueegh)s 
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ee 77/5 eee 
An Investigation of the Stability Problex. for arate of 
Bquattond with Homogeneous right-hanil Teras. 


Suoh an integral curve of the ebowe mentioned syatans (1) 
- is here denoted with (0) 
Ka X(t), 


so that X (0, x6) ~ x6) 45 true. X here is the eal 
n-dimensional vector. te » sesey X),, Naturally a family of 
integral curves exists logethar wfth the integral qurvee 
of the system (1) mentioned above whidh depends upon an 
arbitrary constant o. Next 7. throrems ‘and 2 ourcolleries ” 
are given. (No Illustrations) | i 

ASSOCIATION: Leningrad State University WALA THDANOVA" 
(Leningradskiy goaudarstvennyy universitet im. A. he 
Zhdanova.- Russian) 

PRESENTED BY: V.I.SMIRNOV, member of the cisions, 701.1957 

SUBMITTED: 2.1. 1957 

AVAILABLE : Library of Congress. 
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AUTHOR: 
TITLE: 


PERIODICAL: 


“ABSTRACT: 
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Zubov, Vole - | need. sae soyAho 51 ape 

n Systems of ordinary Differential Equations With Generalized- 
Homogeneous Right Sides (0 sistemakh obyknovennykh different- 
cae uravneniy 8 obobshehenno-odjorodnym pearget chnet- 
yami 


Izvestiya vysshikh uchebnykh zavadaniy Hind sterstve : siege 
obrazovaniya SSSR,Matematika,1955,Nr 1,pp 60-88 mare 


A real continuous function £(x49+0+5%)) defined in Eis de~ 


noted as generalized-homogeneous of class ie cae } and order. 


M; - for @ll a, ~-occ<+ w it holdat to" Zyseer8 | ie 1) = 
Ee grees k, ), where my and m are: positive rational "numbers 


with odd jexontnatore: 
Theorem: In order that £(X490009%y ) ie general ized-homogeneous 


of class (m, pees yt ) and order m, it is necessary and sufficient 


yim, x, BE - ov . 


Lael =f i 


that it vet ietiea the equation 
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On systons of Ordinary Differential Equations With ' — g0v/Lho -40~ 18/21 
-Ceneralized-Homogeneous tight Sides 7 ba 


het the system 


any He 
(1) ae =X, (x, pareve y) yA me Tyeeeyn 


‘be considevede where KX, 8 are general inéd- homogeneous of class 
}) 
(m, ooo 5M, ) and order 6 + m; 74+ n 7% oa ra) ° oda. 
Lat A(c) denote the diagonal matrix beth sai elenents: ; 
C4 ee hae e 


Theorem: If X = X(t, x(0)) is an integral curve of Q), then 
X(t) = A(c)x(to™ ,x69)) is a family of integral curves of 
(1), so that Y = on tor t = 0 ria bared | , 

Y = X(t,A(o) xO , i My 


The last theorem is used for the deternination of the asymp- 
totically stable systems (1). 


Theorems The zero solution of (1) can | be snyoptotically 
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‘On Systems of Ordinary Differential Hquations with oe sov/140.58-1-6/21 
Generalized-Homogeneous Right Sides I 

stable for arbitrary complex sa seiebanbes only if ou O 

The zero golution of (1) can be pies stable for 


arbitrary real disturbances only if: 6 ~ zk >ke- integer, ; 
; 1 


Theorem: In order that the zero solution of (1) be asympto- 
tically stable, it is necessary and’ sufficient that there are 
two continuous functions V and W defined on Bo which | ‘possess 


the following propertiess 1.6 W(x, yore y, ) Aa negative-definite, 
V(X, seeesd, ) is positive-definite; 2, V and W are generblized- 
homogeneous of class (my see oem, ) and: orders m-O and m | 


respectively; 3. V is continuously. differentiable along the 
integral curves of (1), where 
ay iw 
dt ‘ 
Theorems For the asymptotic stability of the zero solutipn of 
Card 3/4 (1) for @>0 it is necessary and pau esoteny that the dohain 


Fetes mi pee Ser Haiitce mM T 
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f ad A ERE iit: 
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‘On Systems of Ordinary Differential Equations With | _s0y/h 50-1 8/21 
Generalized-Homogeneous Right Sides 


of the asymptotic stability of the zero solution of the system 


dy. | 
srt my - ae) | | . 
is bounded. Sea 
The developed theory is applied in wp fastins tiporeus io: 
stability investigations in the first approximation. The - 
asymptotic stability and boundedness of the: soiny tons of 
dx 
(2) ge (x,yeeeex,) + fy (tyy 9-04) %,) | 


is concluded for sufficiently small Zz fron the anynptotio 


stability of (1). 
There are 3 Soviet references. i : 
SUBMITTED: October 16, 1957 I 
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Stability Conditions Over Finite Tine Intervals AL Rayations) CRW 
7136: ; ae Shae Cae Potato ce irae ye alge eo 
a Zuhov,. ‘inciner in which the origi is stdble. In the pristemt! mote tha’: 
Ba shaker de Salted oct uhor determines becewaty and a di of 
Mm des Intervalls, Bul.-Inst. Politehn. Iasi (N.S.) ds) 0988), stability for a finite sigh pee gives a method for 


“4 ; ; rn ating the lerigih of the interval. a 
| 69-74, (Russian, German and Romanian summaries @ author usds ithe following definition of 


baba [stabilit | 

The system dealt with is the n-vector system tt Marit popitive qitadratic form, V(x), ithe orieln| of 
— t=aP(l)x+X(x, I), : ia stable relative to, V on {hii time interval y if 7 
"where P(f) is bounded continuous, and the components Pe lea i: | : | 
-of X are convergent power series in the x; beginning with i A, where A is sifficientl y - | 

! | | 
| 
: 
| 
| 


| 


com 


tcf ; for 14 (to, fot-r] utd V{: | tly 
ee a cre actions hari abestvan nee small,’ Theorem i tenth nt.condition for thr: stability. 


: SSSR. just stated whatever X for stiitable small fr. and A is that - 
end try dea i by ant AN a i eaeeeieranee 
af ibid, or (i 954). 75-94, 139-148; MR 16, 1 32}, and Ka- . The calculation of dt and riis outlined. Thborem 2: If not, 

* Shenkov and Lebedev fibid. 18 (1984), 512; MR 16, 361), ll of the characteristic rot of P(to) hive negative real. . 


mm = but they did not determine accurately the time interval Pass: th, | does in bola 8. -Lefsrhets) (Mexico, DE : 
y y, : / : tbs ‘yg i} 
LV. cecan ee romemege nnn dae ee mts : Be ! ap une a Pt i 


SEZ. 
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yap) ace pores. dies po rchiiitlinedientcl tnigedis ie 8 cd - ot m doi 
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AUTHOR: _ Zubov, Vel. , . s04/ 140- 58:6~ 5/21 


» TITLE: On the Theory of Linear Stationary Systems With: a Retarding: 
Argument (K teorii lineynykh ehateneneras Sintem s a a 
yushchim argumentom) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matonatiza 1958, Nr eee 
pp 86-95 (USSR) 


ABSTRACT: The author joins the well-known paper of "Uyshkse Ret 2] and 
considers the sapere 


G) a, [ pocorn 

4 mh 
where X is an n-dimensional vector, ots) ier ‘a uate, ‘the 

elements G_ (A) of which are functions of bounded variation on 


[-h,0]. Let ° 
air) = f e0(.0)-r8, 
oh 


let D> Aor .. be the roots of Aala) - » 0 appearing mith mnlti- 
plicities ByrSoseeee 
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On the Theory of Linear Stationary Systems With a SAE eae 
_Retarding Argument : ie 


Theorem: To every root a there corresponds bh solution of (1) 
2ei 


Cr 


where F(A) is an dteiy tie function unique in rod 


X,(t) = sey MOOI | ats 2y eee 


;? where %) is 
& circle containing no roots \ beside of A. ae 
Let C, be the class of continuous functions v(t), e(-h, e <0 


gatis ine oe Dirichlet conditions on Eon, 20]., ‘Let 


S 
aN y) ia a (tT )at~ rf pene (0), 


h, -h rue 
where G(3) = G(-h) for AéFnh, rh). ¢ +10 ; 
J VeP. t gq At =~4 ms i 
Theorem: The function X(t) a oto i ACA) BUD, PAA 
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‘On the Theory of Linear Stationary Systems With a bs SOv/140-58-6-9/27 
Retarding Argument para 


6 >c, is a continuous solution of (1) satistying the condition 
X(t) = p(t), te [-noq, VEC a ee of a 
Theorem: If all A lie in the left half-plane, then the sero 
solution of (1) is asymptotically stable, where a certain | 
estimation is valid, : os 
Five further theorems contain assertions on the asymptotic . 
developments of the solutions with respect to certain functions 
and on the existence of periodic and almost-periodic solutions. 


There are 7 references, 5 of which are Soviet, 1 American, and - 
1 English. : i 


ASSOCIATION: Leningradskiy gosudarstvennyy universitat imend A.A.Zhdanova 
hope i 


SUBMITTED: 


Card 3/3 


(Leningrad state University imeni A.A.Zhdanov) © 
February 26, 1958 = 


it [> 
iH ty} 
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AUTHOR: = —_ZubQveelbeimefleningrad) . | 40-22-1-4/15 


~ ITER: On a Method for the Investigation of the Stability of Zero 
; Solutions in Doubtful Cases (Ob odnom metode issledovaniys 
ustoychivosti nulevogo resheniya yv somnite] 'nykh sluchayakh) 


PERIODICAL: Prikladnaya Matematika i Mekhanika, 1958, You 22, Nr 4 
"pp 46°= 49: tussr) 


ABSTRACT: The author investigates method for the investigation of the 
stability of zero solutions of « system of n+k ordinary dif- 
ferential equations which is suitable aven for doubtful cases. 
The method consists in the investigation of the stability of 
the zero solution of systems of k and'n equations separately, 
whereby these systems of equations are obtained from the ini- 


tial system. The author investigates dystens of the form : 


dy dx t ; 7 
CP get = faCspeseet) 5 ag eyleyyayst) (001.4) (Jetson) 


The functions on the right sides are assumed to be defined in 
& vertain domain and to be continuouds At first the notions of 
the stability according to Lyapunov and of the se-calle= "strong" 


Card 1/2 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002065610004-7 


of the initial system with the properties of the partial 
systems. The investigation method is similar to Lyspunoev's 
methods. A similar method. for the investigation of the zero 
solution of differential equations was really already given 
by Lyapunov in his paper [Ref 3) - This method was developed 
by Malkin [Ref 4] and sone parts of the results of Malkin | 
were directly taken over by the author, There are 4 Soviet 


hold for the connection of the stebility of the zero solution 


references. 


SUBMITTED: April 29, 1957 ; oe 


On a Method for the Investigation of the Stability | — 40-22-1-4/15 
.Of Zero Solutions in Doubtful Cases a ae : 
stability are defined and then four theorems are proved which 
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AUTHOR: Zubov, Vela . ms - G 20-118+2-5/60 
TITLEs On the Reduction Prin e (0 printetpe evedeniya) 
" PERIODICAL: Doklady Akademii Nauly,1958,Vol 118,Nr (2ypp 228-230 (vase) 


ABSTRACT: The author considers the system 
dy 


- ae 

a a XqneosX 3 Yyr0erdy) (Bm Tyeeeyk 4 

1 44 ie ot 
dx : att : fe? 
xt = 8, (box, yeeym, j ¥42099¥,) J = Vyeveyn : 


where the right sides are assumed to be aeneacueas ina cer- 
tain domain. In the case | t = OQ for Wyre ey 0: and 


855 0 for x, =... = x," 7° oo = ym 0 which is difficult 


for stability fissneiaae tans the author reduces the stability 
problem to the consideration of the partial systems of order 


k and j respectively arising from (1), 06g. ee - 
at. 


*8, (t, Xpveegx 2020090)» The method can be denoted as a do- 
Cara 1/2 
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90n the Reduction Principle F Lo 20 1823/0 
a4 
[Ref i] . There are 6 Soviet references. a 


7 ASSOCIATION: Leningradskiy gosudaratvennyy universitet findnd A.A.) 
Zhdanova (Leningrad State University imeni A.A. tidades) || 


PRESENTED: July 1, 1957, by VI. Smirnov, Academician 
SUBMITTED; June 26, 1958 
AVAILABLE: Library of Congress 
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28(1) PHASE I BOOK EXPLOLLATION gov/2657 


Zubov, Vladimir Ivanovich 


Matematicheskiye metody issledovaniysa sistem avtomaticheskogo regulirovantye 
(Mathematical Methods of Investigation of Automatic Control, Systems) 
Leningrad, Sudpromgiz, 1959. 323 p. Errata slip innerted, 6,500 cnpies: 
printed, 


Scientific Ed.: V. I. Chernetskiy; Ed.: Yu, 3. Kazarov; Tach. Ed.3 
A. I: Kontorovich. 


PURPOSE: This book is intended for scientific workers and engineers 
in the field of automatic control. 

COVERAGE: In the book a study is made of the mathematical methods of studying 
the stability of steady-state motions in nonstationary systems and ah | 
evaluation of the deviations of transient processes from steady-state 
motions is given. Methods are presented for constructing the solutions of 
certain nonstationary systems of differential equations, to the study of 
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which a wide class of automatic control systems is reduced, Certain methods 
of finding the probability characteristics of stochastic transient processes 
are described, as well as methods of finding stability regions in the spate 
and in the space of allowable values of the parumeters. The 
Shterenberg, V. K. Chesnokovy Vv, V. Hhomenyuk, 
, Tarushkina for their help in producing the book. 
62 Soviet, 3 English, 2 French, and 1 German. 


TABLE OF CONTENTS: 


Preface ; 4 las | 2 
: | : 


Ch. I. Generel Theorems on the Stability of Motion — 
1. Statement of the problem on the stability of motion. Fundamental. 


definitions fa 
2, Two methods in solving the problem on stability, Lydpunov functions: 16 
4 : 2h 


3, Stability and nonstability theorems 
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4, A study of the problem of the stability of the nui solution in 
relation to various given coordinates a _ 
5, The concept of the region of asymptotic stability: 


Ch, IZ, A Study of Transient Processes in Linear Systems With Variable 
Coefficients 

6, Necessary and sufficient conditiona of ptabliity ind of asymptotic 
stability of definite type : : le 

7. The effect of error 4n computation of coefficients of an equation 
on the behavior of solutions and the properties of stability 

8, On the stability of theZero solution of a linear system for given | 
coordinates 
A study of the stability of linear systems by means of constructing 
exact solutions fF 
A study of the behavior of transient processes in 6 linear systent 
on a finite time interval by the method of apvroximate integration 
One new method of constructing stability regions in a space of 
allowable parameters of an automatic control system 
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Ch, IIT, Evaluation of the Behavior of Transient Processes in Nonlinear | 
Systems : es 
12, Method of evaluations, Technical stability 
13, Stability on a finite interval : 
1h. Stability of nonlinear systems by the first approximation 
15. System with aftereffect 7 
Ch. IV. Construction of the Solutions of Nonlinear Bystems of. Ditferential 
; Equations in the Neighborhood of a Singular Point of Regular Type, 
16, Auxiliary theorems from the theory of partial ditterential 
equations 
17. Representation of the solutions of systems of orlinary, 
differential equations in the neighborhood of a singular. point 


Ch, V, Evaluation of the Effect of Constantly Acting Disturbances on 
Transient Processes in a Nonstationary System : 
"18. The effect of constantly acting disturbances i 
19, Constantly acting disturbances of a random naturth 
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20, On one method of finding eveluetions of the correletiion fimotions ot a. 
stochastic solution in terns of correlation functions of B piven Bpsees 17% 


Ch. VI. Study of the Problem of Stability 1n Doubtful Chses. » } 82 
— Statement of problem, Fundamental definitions © |” 4 382 
‘Pundamental theorems of the method examined for analyzing doubtful cnses. 183 

. A study of the problem on‘the stability of system of equations 1a ‘the | 


absence of linear terms in the expansion of their right-hand Bides | ( .) 87 
24. On stability by the first nonlinear epproximation ani A ie 199 
Ch, VII. On Periodic and Almost Periodic Oscillations in, Hon $nenr Systens : 203 
25. Self-osciliation ‘ 203 
26. - On periodic forced oscillations caused by interdal fore | | 218 
27. On periodic and ‘almost periodic oscillations in nonlinear eutononcus 
_.. systems . | B33 
28. Methods of the ‘approximate construction of periodte regines | | | ahh 


. VIIt. jpplasition of Electronic Computers to the Annlysto and Syatheats 
' of Automatic Control, we baal 249 
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16(1) ae - 
AUTHOR: qubov, Vel. i S0v/39-48-2-3/9 
foc atime I } 


TITLE: Some Problema of Motion Stability | cps 3 
PERIODICAL: Matematicheskly stornik, 1959, Vol 48, tir 2ypp. a oaee (ussR) 


ABSTRACT: Chapter I. The representation of the solutions of systems ‘of 
differential equations in the. nat enponieee of singular initial 
values. Given the system es 


dy i 4 i 
(1) 2 Zz” 2? i (ZS4*Ps (s)ett, (En) yreeert ) ant y2yerest r 


(mm yee.) = 
where Y, P, : ” ( 4 Ley? for; [slays 
m+n, to 74m 22 © 


z,>0 Joa, and let lrjle¥, converge} Let the furiotons 


(mm, ye009M ) | 
P ai (2)? Ps (2), P ie ' Bite ) be defined, real, ‘gont{nuons 


and naaahad on 2E(0, i). Let Poet in be the characteristic 
numbers of . 
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Some Problems of Motion Stability 2 s0v/39-48-2-3/9 , 
Theorem: Let p> 0 for ig{l; let (2) be redular. Thon, (1) has 
a family of solutions depending on 1 constants and being 
representable by series ; “ 


— : : 
m+: m : i? 
: tr VT my omy 


pe (mm, ee m, ) 
greeny | 
(2)2 Ry ree ey” 


8 


y," 
m+n, +. oto) . f Boy a 

converging for \zl<2,5 lc,leecq where a and Cots By where | 

pis a sufficiently stall constant, ¢.>»0, > 0 constant, It 


(m,m, +09) ‘t me : i 
holds: K, (z)z2—»0 for a-p(}, whare ob >0 is constant. 
The author gives several conclusions, especially for the case 
where Pays Pye P, are. constants. il. 27 


Chapter ITI: Investigation of the stability in some eritical 
cases. The author joins the papers of A.M.Lyapunov, NP. Yerugin, 
and A.A-Shestakov and considers: the qualitative image of the 
state of equilibrium for x) « £a(Xyrererk hh, the asymptotic 
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stability of x) = 5 xt) (t, 1X4 peek, Ms where the x dire 

Mapr “| 
homogeneous forma of m-th degree; the: inalytic rapresetation of 
O-curves of this system (compare Nemtskiy / Ref 6 /)} the case 
of some pairs of purely imaginary roots. The paper contain 
25 theorems. and numerous conclusions, .lenmas, and remarks. A 
part of the results overlaps with known results. The author 
thanks V.I.Smirnov, and VY. WeMGMySORAY 5 for the interest in this 
paper. 
There are 21 references, 15 of which are Soviet, 3 Serman, and 
3 French. 
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On Periodic and Almost Periodic Forced Oscillations: Arising Under. 
Influence of an External Force : 


the 


Hofinition 2 1 Let (1-1) have the property of convergence if (1.1) hes’ x 
unique almost periodic solution X = $(t)s where te For every E> 90 exis 

a 9(@)>0 80 that from \x, - (,) z $(E) it follons |X(t.X50t9) 2 

= D(tIl< E for t Zt, . 2. In avery finite domain of variation of 

x, for t= +,> + uniformly in t,> - ® it holds + [x(ts% os t) - 

- b(t)| 20: 1 oe os 

Theorem 1 + In order that (1-1) has the property of convergence it is: 


necessary and sufficient that — y : 
1. avery solution x(t,X)+t,) of (1.1) is pounded ‘for tzt, 3 


2, to every r70 and &> © there exists 3 f(e@,r)>0. 80 thet if 
\X.- 1,|< $(e,r) 18 satisfied then it holds [xtt,X 59%.) ~ X(tiT ob IX 
Zé for tzZt, and [x(t Xort) ~ X(tyYort_) > ¢onverges uniformly 
with respect to t,> - © for t-t,> +} IXl<r i Ir1<F o 
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5/140 60 /000/006/007/018 
c41;1 c222. pe” os 
on Periodic and Almoat. Periodic Forced osoilletions Arising Under the - 
Influence of an External Force a, ha 


3, for 6 fixed XK,» for every &>9 there exist such nunbers 1 and uy that 
in every interval (% ,% + 1) there existe at least one & 80 that: 
nore Te tg) 7 KkteKor tol S & ote ie tor Edtg tt OM it: 
t+t 7 t+ . , The magnitudes T are the almost-periods of the right 
sides of (1.1) ine certain regione i — pi: 


Theorem 2 3 Let the following conditions be satisfied s! 
4. There exists 8 function V, (x,t) so that ¢ : 


a 4t is defined, real and continuous for all real X5t boi: | . X 
b) 147 + © for |x|>+® uniformly in t> «00 3 fit 


c) in the region \xl> Ty where ©, is a certain positive constant, Y 
has & non-positive total derivative in which the derivatives aT ake 


; at 
substituted according +0 (1.1) 3 | 
a) vy 4s uniformly pounded with respect to tcG+t@ in every finite region 
x44 x1“? ue pe 3 
dard 3/ veer ii 
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1most Periodic Forced Osoillati 
rnal Force 
2. There exists & function ¥(X,¥,2,¢) 80 that : in oh 
oh) Vis positive definite and admits an infinitely small upper limit in 
every finite region {2z\< § 3 e Baw! a 
v.¢ v : QV Lt 
rz s £,(X;*) + Sr altos) +, 


On Periodic and A 
Influence of an Exte 


ame 


s) the function W(KyVp2Zyt) = FE 
definite in % in every 


are: . 


+t (f, (2 + Y,t) - f (r,t) ie nogative 
Zy 4 1 
spect to all arguments 
jon ‘of the 


finite region izi< 83 
£ ¥ with re 
unded reg 


) she partial derivatives © 
continuous and uniformly pounded in 


, X,1,2 °. ; 
Then (1.1) has the property of convergencts ; 
Theorem 3 ¢ Let lowing conditions be satisfied 3 
1) There exists ci 

8,) V, (45%) has the properties a) b) a 

b,) there exists anr, 70 80 that the total der 

its i 
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) of theorem 23 


ivative of ¥, in which 
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8/140/60/000/006/007/018 
; C141/c222' Ae ct f 
On Periodic and Almost Periodic Forced Oscillations Arising Under the 
Influence of an External Force 3 cae 


and gives sufficient conditions that (3.8) has the property of a : _ 
convergenoe. ne Sales 
There are 3 references : 2 Soviet and 1 Czacho-Slovdkian. 


ASSOCIATION: Leningradskiy gosudaretvenn universitet | 
(Leningrad State Hniversiiy) i 


SUBMITTED: November 29, 1958 : 
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[6.3400 OAL OC BRd: hs 
AUTHOR: gubov, V. 4. a oe ee ee 
TITLE: On almost periodic solutions of systans of differential 
equations ; : 


PERIODICAL: Leningrad. Universitet. Vestnik, serdya matematiki, 
mekhaniki i estronomit4 no. 1, 1960,) 104-106 * 


TEXT; The author considers 


& = F(X,+) ! Hey GQ) 
where : 

X= (Xyre009 x.) ! 

F(X, +) = {£,(Krt)se% £,(%,+)} 2 


Let the f,(X,t) be defined for all finite real values pf the ; 
arguments, real and continuous; almost periodic for fixed Xin ts 
uniformly continuous in t in every finite domain of the x,,.--,X,- 
The £ (Xt) satisfy a Lipschitz condition with a! fixed constant in 


Bayern xn° 
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On almost periodic solutions... 0 141/ 0.333 < 


Definition: (1) is said to possess the property éf' convergence 


4f it has a unique almost periodic solution x «= d (t) and 1.) to: 
every & > O there exists a J(€)>.0 so that from \x, - g (tk 


<J(E) it follows |X(t,X,5 ¢,) - (+)| <E for tH t,.. 2) 


\x(+)X,5 t,) - d (t)]->0 for t - te + © uniformly in ee 
in every finite domain of Xo a 
Theorem 1: In order that (1) possesses the property of convergence 
it is necessary and sufficient that 4.) every solution x(t)X,y t,) 


of (1) is bounded for t % +3 2.) to every r > 0, &>0 there | 
exists a J(€,r) > 0 so that from Ix,-yol 2d(€ sr) it follows: | 


[x(tsx5t) - X(trYQs tS Efor t Bt, and [X(tyx99 63) - X(tr¥gh ty) 


0 fort-+t, P+ uniformly in t, > - @, Ix, Ory ly,|* r.| 


3.) For fixed x there exist 1 and T to every E v QO such that in | 
every interval Roc, c+1) there exists at least one T so that 
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8/043/60/000/001/008/014 . 
On almost periodic solutions ... | ¢ 141/ ¢ Le) bod 
[x (t+ T, x56.) - X(tsx,04,) |S E for + Bt, + Po ond t+T Et, + 
Theorem 2: Assume that the following conditions are satisfied: 1.: 
There exists a function V,(X,+) which is real and: continuous for - 
all finite values of the arguments, uniformly bounded relative to: 
t <+ 0 in every domain r, ¢<\X] <r, tends uniformly to + o relative 
to t >-o for X| + 0, and which possesses ea nonnegative : 
av, . O 
4 7 peat 
total derivative in Ixlor, >0 (in which the >t are SUba YS Eaeee 
according to (1)). 2. There exists a function V(X,¥,Z,¢) with the 
properties a.) V is positive definite and admits an infinitely =| ' 


small upper bound in every domain } z| <9; bd.) the funation ! 
av = fay, av. gp: Pe Wes ig 
W(X,¥,Z,t) = “Se + & ax, £,(X,t) + ay, £,(tt) + 92, 


i 


, (f, (Z+Y, t) - £,(%+)) J is negative definite in z in evary finite 


domain [Z]<9 ; c.) the partial derivatives of V relative to all : 
arguments are continuous and uniformly bounded in ¢ in avery : 
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3/043 /¢0/00/o01/o0e/or4, ‘ 
On almost periodic solutions... | c 111/ 0 a4 


bounded domain of X, Y, Z. Then (1) possesses the a of 
convergence.Theorem 3 and 4 are simple consequences. the proofs 
of the theorems 1-4 are not given. 


N. Ya. Lyashchenko is mentioned in the paper. gos 
SUBMITTED: October 5, 1959 2 of 
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TITLE: Ergodic Classes of Recurrent Motions 7 


PERIODICAL: poklady Akademii nauk 58R,1960, Vol. 132s Yo. 3) PP 507-509 
EXT: A continuous paaction £00 OS? Coo. is called recurrent if to 


every € > 9 ‘and every i -there exists an Le 89 that in, every interval 
an 3 ; 


with the length be there exists at least one Ce go that 
ay feet Ty y- f(t e- ne 
9€ 


Theorem 1 * Every recurrent function is bounded and the set of auch functions 
forms @ complete space on the whole yeal axis in the sense of the uniferm \) 
convergence: us 4 
Definition 2 + Let yy (threes, y yi t) be arbitrary renl continuous funotions. 


~ ok t<o, with the property that for all Ayre a wnich satisfy the 


N ; 
odin Ze yee noida uniformy in (> ©» sues : 
k=1 kok ; mf : vy, 
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Ergodic Classes of Recurrent Motions 8/020/60/132/03/05/066 
‘ se fa. 4 
c+T N 


(3) lim 3 S [ exe i 
‘ T-00 c k=1 


Xr, y(t] dt = , 


The class Hy = #H( ry(t)eveey ¥y(*)) is the set of all recurrent functions 
f(t) which a the property that to every € >0 there exists a finite set 
of real linear forms pip, 1<ke in Hy(t)yeeey yy) anda #8'> 0 Bo 
that all compatible solutions of the system of {noqua tiond | ; 

@ 
(2) | Pyg (E+ 7) - Pye (t)[ CF (moa 277), 1g ke 


for every fixed t satisfy the condition. (1)-. { 

Theorem 2 asserts that to every f(t)é Hy there oxiat at moat countably 
many linear forms of the mentioned kind, 

Theorem 3 states that Hy isa complete linear space: on the whole real axis 


in the sense of the sue convergence, 
Theorem 4: If f£(t)é H, » then for every €>0 there existis a trigononetric 


polynomial i® (+) 
ved k 
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Ergodic Classes of Recurrent Motions s/020/60/132/03/05/066 


so that |f(t) - Pe (tHI<E ; Bty are finite Linear forma of the 
functions P,(t)s pp(t), see. Of theorem 2, me bi 


Theorem 5 asserts that for every feu, 


value M,(f(t)) = lim 2 i f(t)dt . 
t . 

20 a I Pp Mas ; 
Theorem 6 3 Every f£G Hy has at most countably many Pouriar exponents anil a 


or £6 Hs ‘thera exists the. mean 


i tbe 
ils: 
ij 


unique Fourier series . bie e Heh: 
09 i>, (t) : ; ON a 


fed, Oe wove my (Ct) 2 ocd | 
k=l Ket | a 


Theorem 7 and 8 treat Feyer sums of fen, and the representation oe fe My 


by functions periodic in the limit value. 
The author mentions A.A. Markov, N.N. Bogolyubov, v, v. ete padey ana PP Ya 
Levitan. There are 7 references: 5 Soviet, 1 Swedish: and 1. Mnglish.. . 


PRESENTED: January 28, 1960, by N.N, Bogolyubov, Acadenician 


SUBMITTED: Januar:; 28, 1960 : fF : 
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THOR: Zubov, Vel. (Leningrad) 
ee ee 


MITIE 3 On the behavior of integral curves: ina neighbor 
of periodic motion 


PERIODICAL: os ole matematika a: mekhanika, ye 20 NO 2. 196. 


319 : 
TEXT: The basic case is considered, : 
= £1 (x, y), Y= f£o(x» x) qi aa 


nfere the £,(x, as are defined in some region: c of the xy plane, 


and are real, continuous and twice differentiable with continuous 
derivatives. There are 2 continuously differentiable real pericdic 


functions 
x=@ (thy FY =Po(t) 


obtained by solving (1.1) with period hy whose erash M Lies wi the 
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On the behavior of integral «+> Dag ysMgHa _ 
in G. (eee) 4 said te be isolated if there exists @ pufficientiy 
small 6-neighborhood S(M, §) << G of the set M which dees not cen- 
tain the graphe of the second solution of (1.1)- Isolated pericd:: 
solutions of (1.1) are called extreme cycles, An extreme cycle 26 
1) stable if there exists a sufficiently small meighborhood S(M,o! 
such that all integral curves of (2.1) lying in S(M, 5) age 
roach M without limit ae t -9% ©. sernativaly, if Qk» Yhe Ho 
4a the distance of (x, y) from M, then for (Xy» Yo) =S Dix, Yer 


M) 0 as t + © ; ! ea 
: x= x(ts tyr Vole ¥ = (ts Kyi Vo) (1-3) 
40 a solution of (1.1) passing through (x, Yor for, t + 0; 2) Un- 
stable if there existe a eufficiently emall neighborhood S(M. oy 


a, 


guch that for (x,» IJF S(M, 5), ox, ¥)s M) > 0 as t >= M5 


3) Semi-stable if there exists a sufficiently pmall neighborhood 
S(u, 8) such that it is divided by M into 2 regions 8, and Sor jf 
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such that ((x, y), M) —>0 as t —> +00[-00 ], (x3 ro) 2 3y5 ((x Xe 


y¥,) 8]. Examination of all possible curves shows that Lyapunov's con 


ue conditions apply in this. case. The general form of the | 
equation of motion is 7 ee bone 
e. : 10+ 120 — sth (dt — eth s)/ de 


eat (DA (a+ 1» fe+Os) +fe 
at 


Datta Fw) - ‘ 
pe ices cae —A@ os 6 ne 
| = Theat mAt wah _ 4 an On : 
: where Ts x(t) (2. 1). Lemmat H(z.» Bos +) defined by LS ie 
| H(eys ‘Bos t) = nif, (+) + Zofo(t)s (t4(t) = = C4 (t), oo) 3) ; 
/ 4 olution of (2.7). Theorem: A periodic soipuion of the aaa ce ef 
° (ie a 808 stable in the agai sense if and only if the null so- 
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28503 8/040 eeomrn : 


de ifs (a4+-o1 (008 + onl) alt) —fales Egil acer AOIe ne 
—(ar*dfs (t) | dt + an’dfa (t) / dt) a pee ee 
ae me aE (B35) 
Fe cidtretbe +(e oil) _ og Sif Dace 
ee ae ) Pane ae sav Ae 
| g,° me 7 bien #6 Scents POET 


: a0/at = wg, +t t) - -1 fh: iy (2-26) 


u 


‘ are gente in the Lyapunov aense, where £& is defined by: . 
§ m= 2, f2(t) - Baty (t)s a, (+) + tofa(t)s (2. 11). 
[Avstractor's- moter @ not defined]. If: the rightrnaniveide of: iS 2) 


. is analytic, then (2.15)», (2016): become 
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0 Fae, oO ae (361) 

; ee Sint he TI del : : : 
where the series converge for /ée/<(r, r>>0. Ward iting: : | 
i re ee af coe), 
G= faa ie Loge TO io) Ja = 

) i ae 
reece desea ste tanareetg aaa welee amma etendtenica eens ote aa H : { 
_ where (= TACO) oa(t) + ah i) fe i 
3 oe dS (3.2). 
bi Orn “01 OEE. Li dia | 

peemst bas i 


pais ae. 3 
it follows that for G,< 0, (au 2) ia a stable extremp ‘ovoid and ik : 
stable in the Lyapunov sense, and for G, > 0, (1. 2) ig an unstable 
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On the behavior of integral .-- " D201/D302 i: | : | . 
extreme cycle, stable in the Lyapunov sense a8 tp =00 6 Writing | 
| ee ea ee ee ae 
Em noxp|b (dt me pa Gd gs 

| a : ple ae ee 
Doar, Bayon oi. | MAG 
k=l ast re . fu i iG : 


i gp (t)o* toot + a, (te aa (346) | 
it follows that G, 4 0 for m> 2. Theorem: If mis odd and G.<' 05 — 


then (1/2) is a stable extreme oyole. It ie 2 oa 1s sta-. 
unov sense, &n uns | 
Bee caube aeneer If m is odd and G, > 0, then (1.2) is an unetable 


. 1> mit is stable in the lyapumov sense as — 
septs ae rs nA = m it is unstable in the Iyapimov sense. — } 
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If mis even, then (1.2) is semi-stable. If 4+ 1>m then (1.2) © i 
is conditionally stable in the Lyapunov sense in the direction, in : 
which the integral curves of (1.1) approach KM. If C+ 1l<nm the | 
conditions for stability do not occur. This theorem is necessary © ' 
and sufficient. There are 5 Soviet-bloc references. i | 
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[Vibrations in nonlinear and controlled systemi] Kolebanifa vy 
nelineinykh 1 upravliaemykh sistemakh, Leningttad, Sudpromgiz, |» 
1962, 630 p. | (MIRA 15:6) 
(Vibration) (Automatic control) oo 
(Differential equations) 
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